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(57) Abstract: A positive plate active 
material having a large capacity and 
improved charging/discharging cycle 
characteristics. A nonaqueous electrolyte 
secondary cell comprises a positive 
electrode (2) including such a positive 
active material, a negative electrode (3), 
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first lithium transition metal complex oxide 
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structure and a second lithium transition 
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10 mm^^M hMm LT^^flr-r ^ ^^^^ un^rn^ § vu^sutt^ 
m-^ ^izjitmmm hU'^Lx^mm(Dmm^mvx^mi^mm 

15 ^^xi^m'r^z.hf)^x^^o ab^vw^, ^lp^j®WMl;i*6}t>e. 

m^m^rcmm^i'^m'r^^th-^mx&^o 

mmmm<Dr^m-:^mtLx}^.iEMmmiz±/^u-:^^^L'X 
mit-o^mmizmm-r ^i^m:^^-^> mm t^/^^u - ^ ^ i i m^A 

\zmvx. mm:^^^m^m'^\zh:$imm\tm^j}x^^o 
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m<D7i^m.ih^J 2^. — M ^ ;i/ , ^ n ;i ;i/ h ^ ffl „ 
5 m -ft: n ;t ;v h ^ ^ ® J: -5 ;^cC IB ^ T ?S b 7t o fcC *5 > m 

mm 1 -cu.mi^^m.^^^\tMmmm7tmmmm(D 2 m. sm. 

10 t^eoT.MizIibfeSlcDU ^^'^ AM^^Mi^I'^m'fbtiO^ ( 1 ) 
L i ^ N i ,_y.,C o yM , O 2 ViT. x=l. 02. 1-y-z 
= 0. 70, y==0. 30. z = 0 hfs:^ Izm-^lyTco 

— ^ 'fb n ;j/ , ^ 3 ;i/ h ^ ± b la T ?M -a- b t> ^ 

15 8 0 O'Commm^ffTl ONPW^^bfef^, ^^#bT#fc:o ^ 
bT, #e>nfc)|^7^$m-^^®:7t^^«§§fc J; D^>*if bfe^^, m 

DilJ^b7^^m^ 1 5 Mm .hiiM^nfeo ^©)^^*©X|| 
20 |ll*lf?l!l^^ff o fe^^. #e.nfe!lItfA°i5' — International 
Centre for Diffraction Date (J^TICDD)CDO 9-0 0 
6 3 \z;^^L i N i O (Dm^/'^^ - >lzmU\^X V . L i N i 

:kiz. m 2 (D ^) Am^^mm^m^tm (B) ^:k(D \zv 
25 Tf^MbTto ^ 2 <D V ^M^^mm-^Mit'-^o^mn^zit.. 
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5 3j^, 4m(D7Lm(D^% in(D7tm^\^ <\-^w.w^nfi^^i^^ 
-a- 'tj ® ^ tin M ' 2 CD u ^^i^ ATS^^Mii-erm'fbfi^ {cm 
ijpi±-r (cf^s bfco TfB^ (2) T^^n^m 2 (D u 

tu jzg b fcH 2 © U ^^"^ AM^^MIt'&l^'fbtK^^ (2 ) Li^ 
10 N i ,_,.„M n t M ' „0 2 T ^ s = l. 02, l-t-u = 0. 

65, t = 0. 35, u = 0 ^ ^ O \Z.m'^ \^ fz. o 
:;^lc,^2(DU^'^AS^^®1t-&m'fb^«>7Km'ft;U5=-^A, 

^ ^ ^ > > § ± jzB b fcC § J; -5 {:i M -n- 

20 I CDDCDO 9-0 0 6 3 {;i^^L iN i 0©|lltff/1^ — >{C^ 
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5 mm%. mmm tvx ^ y r h 1 omm%. m^n tvx^ 

V. mmmuN-y^9-j\^-2-\dnv f> (.&.~f. nmp ^w^-r ^) 

V - iz V TciEm^ m ^ m 2 0 iivi(D^^(Dr )v ^ j^^mo) 
10 mm\zi^ — \zm^i^XiEm^Mm^m^h. ^^!^m> p-^ — y 
uxmxmmi^xw^cDiEm^nr^o 

m^m^^. AH mm 9 oaa%tcpvdF 1 0 mm% v . 
NUF izi^m-^'i^x'^^nrcMm^m^^y -'^ttvrco z.(D 
15 x^u-t^cjcbfe^e-g-^j^jy^ 1 0 urn (Dmmomm^zi^ — iz 
m^hxMm^mmtim^i^. ^mWi\zu~-^-:fu7mxmm 

b T ft S ^ # o 
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:k\z. ± a! b « @ {* /^^^ ffl. ^ ^ n tt m ^ 1^ (c, mux^t^i^ 

§;i<hf:iJ;D«?feM:d^@^^tlT, 8 mm. ift$6 SmmCDR 

10 «ffit;i:fev^T. lEffiu- ^iblxs^u^) — \^ \zmm'r ^ - \f- 
yffiWtn^n'T:\^^}it.%\z.^7)^m,Mn~^An'^n^(D^£tiifl 

Sft ^ Tc^ (D V T C (positive temperature coefficient) M 

15 "^-mwtntio 

'&bfc„^l©U^':^AM^^MIl'&mib''^©^(i) L i ,N i 
C0yM,02f-*^ViT,x=l. 0 2. l-y-z = 0. 7 0. 
y=0. 2 5. z = 0. 05.M = Ali:75:^cfc-5}cM'&bfem 

^nmmm 1 hnm\zvx . l i n i coa i o^^iou^-^ 
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5 T . 7K M lb U ^ A . —m'ih:=.y^)V. m lb n ;t ;i/ h © ffi l;i , 7K 

^ b;feo m 2 (D U ^^'^ AM^^Mit'&mib^cD^ (2 ) L i 3 N i 
,_t.„M ntM'^Ogf-^V^T. s = l. 0 2. l-t-u = 0. 6 5> 
t = 0. 30. u=0. 05. M ' = A I tfS: ^ ^ 3 \Z^^ VU 
10 L ti^MM 1 tnm^zVX . L iNiMnAl OCD^2 

15 ^ JS M 4 

20 AM^^iSIS^mib^J a:|WI^itcbT.'fb^^L iN iMnA 

1 o©M2®u^'^AMSifeMm^M'fbt;^f^Mbfeo ;ine>ii 

25 

5 
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7K m {[^ U ^ A . —mit=:.y^)V. m <b n ;t ;p b (D ffi J; , yKMih 

r jv^ -ry 2^ izm^x7Km^[:m^ m v^t. ^ 1 ® u ^^-^ am^^ 
mm-^mitmo^ii) l i , n i ,.,.,c o ^ m, o 2 v^t, x 

5 =1. 02. l-y-z = 0. 70. y = 0. 25, z = 0. 05. 

i N i CoF eO(D^10U^':7AMS^M?I-o-m^b^^f^m 

bfeo zLcom i(Dv j^m^^mm^m^tm^m ^^rcw.^\-im 

10 

mmm 6 

15 M^t'&m^btKD^d) L i i ,_,_,C o yM, O 2 iC^feViT. X 
= 1. 02, l-y-z = 0. 70. y = 0. 25. z=0. 05. 

M = s n tts:^ izM-^ I' ^ \t mmm 4 tmmizhx . l 

i N i C o S n 0(Dm 1 cDU5^.>^Aig^#«lt^l?^t;#;^ftK 
bJ^o^®^l(DU^>^AM^^®lt'er®?'fb#J^fflV\fc^<!:£>^^ 
20 Jin JIM 4 |W|=^{:: bT#7K«^M — :^«?t6^fHM bfco 

^ m 7 

mmm 7 m 1 (D AM^^mm-^m^tmomn tvx . 

25 r Aizm^xm^t^ uA^m^^x. mi©U5^ ams 

^M^I'^M'fbtXD^d) Li^Ni ,.y.,C o y M , O 2 T. 
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x=l. 02> l-y-z = 0. 70. y=0. 2 5. z = 0. 0 

5. M = c r tti:^ ^t) izu^vrc&.^i^mmm 4 t\s]miz-ux . 
L i N i coc r o (Dm 1 <D 9-^ Am^^mw.^Mihm'&i'^ 

mmm s 

10 r Aizm^x^mi[:./'^±i^'y A^m^^x. mi <d^j 

:feViT> x=l. 02. l-y-z = 0. 70. y=0. 25, z 

= 0. 0 5. M = Y tfj: ^ ^ o \zm^ iyrc&.^}tmmm 4 tmm 

izLX s L i N i C o V O (Dm 1 (D V J^M^^MM-^MihH^ 

15 ^f^Mbfeo ^(Dm 1 (D AMi^^mm^mihm^m^^^rc^ 
tu^\tmmm4tmm\zLx4¥7KmmM=-'Amm^i¥mvr:io 

mmm9 

mmm9\t. mi (D^j j^m^^mm^^^tm (Dmn t bx. 

T )v ^ :=.^ i.\zmxxmit^ ^ y ^m^^^x . mi ©u^^'^^ajS^ 

^MiEl'&^fbi^^^d) Li^Ni ,.y.,C o y M , O 2 ViT. 
x=l. 02. l-y-z = 0. 70. y=0. 25. z = 0. 0 

5. M = T i hf3i^ \zm'^\^f^^^umw.m 4 hnn\zvx . 

25 L i N i CoT i O (D m 1 (D ^ ^ ^ MM^Mit^ ^ i"^ 

mvr^o ^(Dm 1 (Dv Am^^mm-^mitm^ m\^^r:i 
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mmm 1 o 

Amm^mm-^m^hmo^^i d l i , n i ,.,.,c o ^ m , o 

2l:i*5V^T, x=l. 02> l-y-z = 0. 70> y=0. 25^ 

z = o. 0 5. M = M s hts:^ ^ o \zm'^i^rc&.^\tmmm 4 t 

10 |WI#^cLX^LiNiCoMgO®^l(DU ^'^7 AM^^MII'& 
15 mmm 1 1 

m^bT;i/5:::>^A(:im^T5^m:«^U'i7A^fflViT.Sl©U5^^7 
AM^^Mit-erm^b^j©!?: ( 1 ) L i i ,.,.,C o y M, O 2 
20 :feViT> x=l. 02. l-y-z = 0. 70> y=0. 25, z 

= 0. 0 5. M = G Si tu^ izu-^i^Tc&.^ummm 4 hm 
mizhx. L iN i c o G a o (Dm 1 <D V ^m^^mm-^^ 

r^z. ti^^\tmmm 4 tmm\zhx4^7KmmM:^'Anm^i¥m 

25 b o 
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mmm 1 2 

5 S^jait^m^t:#J®^ (2 ) L i 3 N i ,_,.„M n t M ' „0 2 fCcfeVi 
X . s = l. 02, l-t-u = 0. 65, t = 0. 30,u=0. 

0 5. M ' = F e tu^^oizm'^vu^vrci&.^\tmmm4 t 

mm\ZVX. L i N iMnF eO(^^2(DU J^M^^MM^ 

10 \,>rcz. h!^ir\,],t^mm 4 tmm\zvx4¥7i^mmn=:-'Amm^i¥ 
^liM 1 3 

15 T, 7K m < b U ^ '^7 A , — m^fb n n;^ h © fc, 7jc 

m<hr j^iizmxxmih^^i /^ji' h ^m^^x . m 2 (D V 

Amn^mm^mihm(D^(2) li^ni ,_,.„m n ^ m ' „o ^ 

:feV^T. s = l. 02. l-t-u=0. 65. t = 0. 30. u 

= 0. 0 5 . u ' = c o tf^^ izm-^vw^iyf^&s^uM-m 

20 m 4 tmUiZVX . L iNiMnCoO®B2©U5^f>AM^^ 
#J^ffiVi:fe;i^:^^A^«^JSM4i:lRimtCbT#7K«i^K — 

25 mmm 1 4 
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T > 7K m 'fb U ^ 'i^ A . —^^\:::=.y^JV. M 'fb n ;t ;i/ b (D ffi . 7K 

M^^MIft'&^'fbtJ®^ (2 ) L i 3 N i ,.,.„M n ,M \0 2^^^ 
ViT^ s = l. 02. l-t-u=0. 65> t = 0. 3 0. u = 

5 0. 0 5 . M ' = z n tf3i^ izm-^vw^i^rc&.^itmmm 

4 tmUlzVX . L iN iMnZnO©^20DU^':>A]S^#M 

10 

^iSM 1 5 

^iiM 1 5 m 2 (D u 9-^ Am^^mm'^m^t'^<Dmn t b 

T . 7K m 'fb U 5^ A , ^ {b :=! ^ ;^ , ^ -fb n ;t ;v h CD ffi . 7K 
M'fbr;i/^::i'^A}cm;lTm^bxX&ffiViT, ^2 (DU5^'::7A5^ 

15 m^mm'^m<tm<D^(.2) 1. i ,-n i ^.^.^un ,m \o 2^^^^^ 

X. s = l. 02, l-t-u = 0. 65. t = 0. 30,u=0. 

m^zi^x. L i N i Mn s n o (Dm 2 (D 9^ Am^^mm^m 

fbtJ^f^M bfeo 2 (D U ^^"^ A^#^JS1t'^M'fb%^ffl 

20 Tcz. hu^^tmnm 4 tmmizvx4-^7Kmmn^'Anm^i¥m 
mm mi e 

mm mi qu. m 2 (d v Ami^^mm^m:^[:m(Dmn 

25 T. TKm^fb U 5^"^ A. — rn^bn -/ M 'fb 3 ;i/ h © fffi Jc, tK 
m<bT;i/ 5 ri'^ A (cm;lTm'fb^ nA^fflv^T, ^2(DU5^'^a 
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m^^mm'^m^hm(D^(2 ) l i , n i ,.,_„m n ,m \o ^^^^ 

V^T, s = l. 02, l-t-u=0. 65> t = 0. 30, u = 

0. 0 5 . M ' = c r tfi:^ ^ o izm-^ vm^iyrci^^i'tmmm 

1 iimmiZhX . L i N iMnC r O (Df^ 2 (D V ^ ^ J^M^^M 

mmm 1 i 

10 ^MMi in.. ^ 2 (D Am^^mm^M^tmomm 
m^hr )V5. Aizm^x^m^t/^^'Tz^'^ j^^m^^x. m 2 (DV 

Am^^mm^mi\:m<D^(2) L i ,N i ,-,.„Mn tM '„o 
gJC^SV^T. s = l. 02, l-t-u = 0. 65, t=0. 30, 

15 u == 0 . 0 5 . M ' =v izM'^vu'^vrc&.^umm 

m 4 tW\U\ZVX. L iN i M n y O (DfB 2 (D V AM^^M 

^m^^Tc^ t&.s^nmmm 4 tmmizvxm7Kmmm.~'Amm 

20 

mmm 1 s 

m'fbT;VS-'>AJ^m;lTM'fb^^>^ffl^^^T,^2(DU^'^A 
25 M^#iSlt^m'fbt»(^^ (2 ) L i 3N i ,.i.„Mn tM '„02iC*5 
V^T, s = l. 02, l-t-u=0. 65, t = 0. 30, u = 
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0. 0 5> M '=T i ttsi^ izm-^vu-^vrcJ^^^tmMw^ 

4 tmUlzVX . L i N iMnT i 0(DS2©U^f>AM#^M 

5 ^ m b o 

mm mi 9 

10 ^ T ;i/ ^ — 1^ A m ;^ T m {b -v- 1^ A ^ ffl T . H 2 © u 

h,m^^mm.'^mitm(D^(.2) l i ^ n i ,.,.„m n ^ m ' „o 

2^c:*5ViT^ s = l. 02^ l-t-u=0. 65> t=0. 30^ 
u=0. 0 5. M' = Ms i^o\zW^\^U^\^Tc&.^Um: 
mm 4: t.mWi\Z\^X . L in 1 UnU s O (DW> 2 (D ^) ^^-^ I^M"^ 

2 0 

20 mmm2 ^2©U5^'^AS5^^Mit'&m<b#f©J!^J^a:L 
T > 7K m U 5^ A > — m :^ ;^ , m n ;V h © ffi , 7K 
^'fbT;i'an':>AJ^m^T5gm:^U>:>A^ffiViT.^2(DU5^'^ 

AM^^Ptt-g-m^bi^®^ (2 ) L i 3 N i ,_i.„M n t M ' „0 2 
*Bl/iTv s = l. 02. l-t-u=0. 65. t = 0. 30. u 

25 =0. 0 s . M ' = G a. izu^ \zw^vu^i^rc^j.^\-tMm 

m 4 hmWi\Z\^X . L iNiMnGaO©^2©U5^^AMS# 
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40 



5 mmm2 1 

AM^^mm^^mihrn : ^ 2 (d u Am^^mm^mitm= 1 



mmm 2 2 

mmm2 2«. ^i©u5^':7AS#^Mit^mfbtis.rj^^m2(D 
Mift'&^^kiti : ^ 2 0) u 2^m^±mw.'^mihm=- 3 0 s 

20 

II M M 2 3 

sm^m-fbif^ : w,2 (D^) i^m'^^mm^mihm= 7 o« 
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mmm 2 4 

mmm 2 4 m 1 <D V j^m^^mm-^M^h'^Rrj^^ 2 © 

10 

mmm 2 5 

mmm 4 tmm\zmi^^ff\^^. m^^z^rtn^nrdt^^L i 

N i coA 1 o (DW. 1 (D ^) h.m^^mm.^mw^m'k^Wim. 

M 4 t iwi b T # 7K « ^¥ H - ^ « m ^ b 7t o 
^ M 2 6 

20 mmm 4 hmu\zm^^n^^. ii^f:: j: D#e.nfe^i^^^L i 

N i CoA 1 0(^mi(DU^'^AS^^M?I'&^'fbtl^SIIj?L 
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NicoAio©^i©u Am^^mm-^m^t^^^ ^wj% 
mv^xmrnr^nwi^v . ^ v^t^^^ v^xa^j^ii^ ^i^v^t^ 
5 i^n%2 0 (Dm i(D V Am^^mm^m<tm^i^mhr^. 

mmm 2 s 

i%^ti3 0 um (Dm 1 (D V j^m^^mm^mih^^i^mi^r^o 
^(Dmi (D^j AM^^mM'^n^hm^m^^^KJ.^mmm 4 
15 iimmizvx^7}^mmm~'<kmm^i^n\^rco 

mmm 2 9 

^jfiM 4 iimm\zmi^^n^^. m^\z^ D#e.nfe'fb#^L i 

NiMnA10(D^2®U 5^ A 3g5^^M1«^m^% & S 

^(Dm2 (Dv 2^m^^mm^mitm^m^^ ^Kk^^^mm 
m 4 tmm\zi^x^7KmmM^:kmm^i'^mhrzo 

25 mmm 3 0 

mmm 4 t.mmizmi^^^=ri^^. m^\z^ ^nrci^i:.^^^ i 
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mmm 3 i 

m 4 tmm\zvx4¥7KmmM^'Amn^i'^mvrco 

15 mmm s 2 

mmm 4 tmm^zmi^^n^^. mm\z^r)n ^ntcit^^-L i 

N iMnA 1 0©||2©U9=-'i7AM#^MII'&m'fbtl&SKl?L 

^^ffl v^x^B#rBm?^b, 'A^^xm^m^^xumML^^m^^x^ 

^MM 3 3 

mmm 3 3 n 1 © u ^-^^ ASS^Mi^i^mfbtifiJon/t;!/ 

25 h (Dmf^(Dity ^ 0 . 0 5 \Z^ ^ Teh (D X V . -r fS: t) . M 1 
<D U AS^^MIft^m^fbtJ®^ ( 1 ) L i ^ N i ,.,.,C o y M 



wo 03/063275 



PCT/JP03/00065 



44 

z^Z^l^^X . x=l. 02. l-y-z = 0. 90> y = 0. 
0 5> z = 0. 0 5.M = Ali::^ci;§i:3^c?l'&bT,mi©U 

5 

mmm 3 4U. m i o j^'M^^mm-^mitm^ (d :n aji^ 

(D U ^^-j; A^#^Mit'&m'fb#f ( 1 ) L i ^ N i ,_y.,C o ^ M 
10 ^02^^*5ViT. x=l. 02. l-y-z = 0. 45. y=0. 

5. z = 0. 0 5.M = Al<h75;^«fc5fC?M'&bT.^l®U^ 

15 :^«m=£f^Mbfco 

^liM 3 5 

>(Dm0.(Dit t ^ 0 . 0 5 \zm^rz% (Dx^ rt . -tfsitD-^ . m 2 

20 © U 5^^^ (2 ) L i 3 N i ,_,.„M n t M 

'„02t-*5V^T. s = l. 02. l-t-u=0. 90. t = 0. 
0 5.u=0. 0 5 . M ' = A I tts:^ ^ 3 izm^ l^X . m 2 (D 

u AM^^mm^M^tm^mmm 4 ©^ 2 © u ^^-^ 
^mm^mi\^m tmm^zvxi^mvrzo z.(Dm 2 (D AMi^ 

25 ^Sll-^m-fbtf ^ffl § ;n <h 4 <h |wi b x # 7j<: 
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5 (D V J^^^^mm'^imitm(D^(2) L i l ,_,.„Mn tM 
\0 2^Z^h^X . s = l. 02, l-t-u = 0. 45, t = 0. 
5, u=0. 0 5 . M ' = A I tfS:^ ^ O IZU^ l^X . m 2 (D 

10 tmmizi^xi^Ti^mmm — 'Amm^Vfmi^r^o 

tb^M 1 

i ^ N i ,_y_,C o y M ^ O 2 liT. x=l. 02, l-y-z = 
0. 70, y=0. 30, z = 0 t ^ V IZM^ V Tc o ^1© 
U 5^"^ AM^^Sifi^m-fbtl^, 'fb^^L iN i CoOTS^n, 

mmm 4 (Dm 1 (D Am^^mm-^^^tm ^mmizi^miy 
20 fee itmmixi,^. ^ 2 <D u AM^^Mift-a-mfbi^^ffl v^-r 
izm 1 (D AMW'^mm^^^tm^wnxjEmm'^m^i^ 
mi^r^o ^(DiEm^^ mm. ^m^^^ ^ t&.n\tm-mm 4 hmm\zL' 
x4¥7i^mmm=-Anm^^mvrz.o 

25 itmm 2 
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i^m(D7Km^h^J 9-^ J^. — m :n ^ ;i/ , zi^fb t > > ^ M 

m 2 (Dv 9^ Am3^mm^mi^tm\t. it^^ l i n i m n 
oT*$ti^^2cou 90 AM^^mm^^mihrn l i ,n i 
M n ,M \o 2^MmM 4 tmmizvTi^mvTco it^m 2 Tit. 

10 ttrnm 3 

m-^mitm : m 2 (D 9^ AM^^mm^mitm^ i o mm% : 
20 j^m^^mm^m^tmow^it^. mi <dv ^m^^m 

25 

it^M 5 
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N i c oA 1 o (Dm 1 (D Am^^Mm-^Mitm^ BW]% 

M 4 IWI b T # 7jc « ^1 M - S m S M b /^c o 
itl^m 6 

10 N i c oA 1 o com 1 (D AM^^mm^mitm^ ^wim. 
m^^m^^xmmmmwi^. ^k^^xm^m^^xuB^^^^^^^x^ 

ii 1 CD u i^m^^mm'^m^tm^m^^r^}^^ummm 
4 tmm\zvx$¥7i^mmm~:kmm^i^mhrco 

15 

mmm 4 tmmizmi'^^n^^. 'mi^iz^vn ^nrcit^^i. i 
NiMnAio(Dm2©u ^ MW' ^ m^u^m.ihm ^ g»?L 

20 X^^mm.m 1 Mm 2 © U ^^'J' AM##M1«^^^titf^#mb 

m 4 tmmizi^xmyKmmm-'Amm^i'^mi^rco 

tb^M 8 

25 * ;^ 4 i |W1 # ^ It , !^ ^ J; D ft e> n fcfb ^ S: L i 

NiMnAio©m2®u 5^ ^ A Mj^^sit-a-mfb tf ^ ei&a 
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m^^x^^f^mmB^i^ ^ -c m ^ m x ^ ^^^^ 

5 

It mm 9 

10 Ogt-^^ViT. x=l. 02, l-y-z = 0. 70, y=0. 0 
1. z = 0. 0 5 . M = A \ tfSi^ \ZU^VX . ^ 1 <D ^ 

j^mi^^mm^Mih^^^t^m 4 i u am^^m 
15 ^^sm^f^iaufeo 

tbi^M 1 0 

20 1 © U 5=-^^ A^S^MIt-^m^fbi^©^ ( 1) L i ^ N i ,.,_,C o y 
M 2^Z^\^X . x=l. 0 2, l-y-z = 0. 7 0, y=0. 
6 0, z = 0. 0 5,M = Al^?^j:§Jc-5t:i?i'&bT, ^1©U 
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(D \^ ±-^^ m ^ tix ^ :i h f)^ -^^ ^ o 

m m iz m rem X $> ^ . ms^m, ^\^^\t7tmmM^(D 2 m. 
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^mm^m^tm^mmxiEmfsmm\zm\^^rcm^u. ^EMcm^^-r 

15 n, -^\zmmm<D^m\zj;:^xmi^ <i&Ti^xu^o 

mm-^tl^o ^ CD ^ . IE S ?g 'tl H . 2 3 °C 5 0 °C 43 § 

1,0 0 ly-^ ^ jvmmmi^mi}^\^±-^^m ^nx^^ ^ o 

i^fc. ^ nz^-rwm^^f)^ ^ >^mm 1 Tb^mmm 2 oxu. 
m 2 (D V Am^^mm^Mit^^mnxiEm'^^mn^^^ 

25 b T § j;b ^ M 2 i: ^ T . 10 ^ ^ » (D i« W « 'ft; 0 e. tl T ^ 

^1 i ^^-^f)^ ^ o 
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—■13. mmm 17b ^mmm 2 0 n.. m 2 co Am^^mm 

mm^zm 1 (D 0 j^mw^^mm.'^mtm tm. 2 (d^) j^m. 
15 (D ^"dxz. m i(o^) Am^^mm-^mitm-Rzs^ 2 o u 

20 :k\z. mmm 1 . mmm 2 1 jb^mmm 2 4 . itmm 3 :Bi.zsit 

mm 4 iz ^ i-f w m ^ M . 2 3 1: *5 s 1 0 0 ^ ji^mm 
mm^zs 5 0 x:^z^\t1^^ 1 0 0 -^-f ^ )immm^^<Dmmw^ 
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2 





m 1 <D^)ff)hm^±mm^m.^tm 
mitm (B) (DM-^it (m*%) : 

(A) /(B) 


[mAh] 


100 tOJl'^filft 


23'C 


so-c 




1 


50/50 


1700 


95. 2 


84. 5 


21 


15/8 5 


1610 


95. 4 


85. 5 


22 


30/70 


1680 


95. 5 


84. 5 


23 


70/30 


1710 


93. 3 


83. 3 


24 


85/15 


1720 


91.8 


73. 9 


it mm 


3 


10/90 


1540 


96. 1 


86. 8 


4 


90/10 


1740 


89. 3 


61.3 
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1 5mm%&.±. 8 5 mm%uT (Dmmxw^-r ^ ^ t\z^-ox . 

izM vx M^ts:mm%x^^ nx ^r:i^WM^^<Dm^M 

^\z^^^ xmm^M(D-m^Mih:^^m ^nx\^^^ o 
10 ^fe. S2{c^t-i¥fffiM:i:/?>^^. mmm 1 . :sLzsmmm 2 m 

2 3t::R.tX5 o'cj:i^^t^i 0 0 ^ ^ jvmmmwm (D m ± 
m B nx ^ ^ ^ -^^ ^ ■^^ ^ o 
15 itg^M 4i,t. jEm^mm±i^\zMvxmi (Dv am^^jm 
m-^m-fb^rg o%im2©u Ajg^^Mift'&mftii^ 1 0 % 

20 i!}tW:m-^tix^nn-^'i^)i^mmwmi)^i&Ti^x^^^o 

— mmw^i 1 . :sLnmmM 2 i Tbmmmm 2 4 jeu^^ 
25 M^i^izMhxm 1 (D V j^m^^mm^mi\:>^(Dm^i^t^ 
1 5a«%i^Ji±, 8 sas^i^^T^HHTS-a-b. mmmmn^ 
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7f}tm^n^ z. t-m^-^^^o 

10 :kiz. mmm 1 . mmm 2 7 n'mmmm 3 2, :^nit^W'i 5 n 
mit^m s \z^n ^^mmm. 2 3x:\z^n^ 1 0 od-^ ^ jvm 
mmi^m^Bczf^ 5 ox:\z^n^ 1 0 0 1)-^ ^ ji^mmmwrnomm 

15 AM^^Mifi^mfbt^ : ^ 2 <D u Am^±mm'^mihm= 5 
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£ [jiin] 




100 -ft -f 






W. 1 <D 'Jf)AM^ 


W, 2 ©iJfJAM^ 


[mAh] 


23"C 


sot: 




1 


15 


15 


1700 


95. 2 


84. 5 




25 


2 


15 


1730 


92. 9 


83. 2 




26 


8 


15 


1690 


94. 8 


85. 1 




27 


20 


15 


1710 


95. 4 


84. 6 


m 


28 


30 


15 


1700 


91.7 


80 


m 


29 


15 


2 


1720 


93. 3 


84. 5 




30 


15 
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1720 


94. 5 


83. 9 




31 


15 


18 


1710 


92. 9 


85. 3 




32 


15 


30 


1700 


93 


82. 1 




5 
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15 


1720 


87. 9 


78. 4 
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40 


15 


1710 


84. 7 


62. 2 


m 


7 


15 


1 


1730 


89. 2 


79. 1 




8 


15 


40 


1690 


81.5 


60. 5 



3 2 W.1 (D^) h,M^^Mm.^mihm^^^\tm 2 (D^) 
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tl^^^3 0Min^Sg^^<E:. UlcDU 5^ A M# ^ JS It % ^ 

^ ^ T b T § o 

15 (7)^ffl^bT,^2©U AM^^MIt'&l^'fbtl^^i^ii^^ 
■rr , IE S f§ #J K <t « 0 IS i: ® ^ M ® a /J^ $ < D > ^ fc ^ 1 © 
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m^^mm.^m\\:.m (D^^-m^-^ 2 Mmm±. 3 0 Mmi^AT®is 

InlJlt" ^ o 
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m^mmi 2 \z^n ^mmm-m. 2 3 °c (c43 § 1 0 ^ )v 
= 5 oa»%^5 oa*%Tab^o 



^ 4 





^ 1 (D^mmM^ 

^ (D Co it)^ y 
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Mn It^ t 
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100 -^-i if jvm^ 


23t: 
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IS 
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0. 25 
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j± 
i« 


9 


0. 01 
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82. 2 
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10 
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0. 3 


1310 


96. 8 


85. 1 


11 


0. 25 


0. 01 


1820 


81. 7 


56. 8 


12 


0. 25 


0. 6 


1290 


95. 8 


87. 2 
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mm-^M^hm (LiNiMnMOg) "tx^MnOtb^tOtgffl^ 
3 6 it. y f)^ 0 . O 5 <D It^m 9 t O . 0 5 * 

m<Diti^m 1 1 tit^x. 5 ox: 1 0 0 D-^ ^ )vmMmwm<D\^ 

itmm 9 xit. 1 (D V AMW'^Mm'^Mii:.!^ (D c o (Ditm 
y^o. 0 i^bT> it^m 1 lit. m 2 (Dv AMW'^mm 
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10 ih!^ (D C o <D it^ y ^ 0 . 0 1 . ^ L < Itm 2 (D V J^M^ 

K <D ^ « B b T 3^5 S5c « -y- -f ^7 )v^mmmm^^i&y vx 

Vi-So #}^. lEffi?gi|^K«. iS^M^Tf;:^ v^T|g^t#3t 

15 (D^'fb/O^iiSii^nTs 0*0 1:::^^^^ 1 0 0 1)-^ ^ )vmmmmm 

;ini;i?i^b. ^MMis:n^^iis£M3 3 n^mmm 3 q xu. m 
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U Am^^MM'^Mit!'^ (L iNiMnMO) 4'(DMn®i;b 

25 mmm 3 6\t. m 1 (d v j^mi^'^m-m^mitm (l i n i c 
oMO) ^ (D c o (D itm y 0 . 5 0 ^mxx ^ it^m 1 ox 



wo 03/063275 



PCT/JP03/00065 



61 

2 (D V Am^^mm-^m^hH!^ (L INlMnMO) f^(D 

Mn(Dltm t f}^ 0 . 5 0 ^ ® A T § ^ 1 2 tlt^X. WM 

6 0 t-f 2 (D i^m^^mm-^Mihrn tL-Tcm-^x^ 

10 mmm 1 ^nmmM 3 s n^mmm s m i 

mi^^mm-^m^tm^ (DM n oitm t omm^ 0 . 0 5jy.±, 0. 

5 0 iz~t ^ ^ t iz j;^ -D X . mmmm-^^^Mvxwmmm(Dm 
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^mm-^Mitm^ (DM n (D itm^ 0 . 0 5 0. 5 0i^i.T© 

mffl<ht-^^i:tcJ;oT, 10 M ^ * ® i« ^ « R tX^ SS[ « it -< ^ 
;i/ # '14 (7) l«a ± EI e>n§ hii^^if^^ feo 

20 

m 2m\t. if^m(D^) h.'i •t>^>Fi^n,mn^'Anm(D — m 

25 ^^TUtMBITS^o |wiiiitc^-rJ;-5^c. iicD#7Kil0K=:^« 
mn.. ^'^^tiiTsEm 2 l l a:ft®2 l 2 i:^-t/N°I/-i5^2 1 3 
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±Tizmmu 2 0 2 V H n Tz'^mT mm^ 2 o nzu^i^ 

^tc. 2 O l \ZU. «m^2 0 4-^^:ff7.'y^yh2 O 7^ 

— H2 1 5^:/^bTIEfS2 1 1 tM^^M^tl. z: (DMUOlEm 
tVxmm-r^o A@2 l 2«ftaU-F2 l 6§:^bT 

«?ifcffi2 0 1 (Dm^iimm.mm-^nT:^Ki. mmm 2 0 i/O^'n© 

. IE s u — H 2 1 5 tmM^'ij^zmm-^tix^^ ^m^:^^Mf^vx . 

15 ^fe.^ife#2 0 5 tnmmi2 0 4 t<Dm\zmn-^nrc:mm^ 
trtm^ 2 0 6 , m^Mi^mmm^mxrc^mm'^m'pmm^^M 
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@'&^jji2 1 1 h:scn2 1 1 c (Di^^m±^ > ^(d^^jeu 2 1 
25 WL^-r^^^iz. mm K m \zm ■¥ \^ 0^ MM ^ i&m V X mm 
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auma^fr^ z. Liz ^ 0 ±m 0) ^j} ^-^^n ^ ti ^ > jEUhMmo) 
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(m^ii'f) (Dimiz 4 mmm i^r^mmi^^Mm^it\zmmvxm 
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15 J; ^ JcSB^^nrVi^o ^VX. #^}^IEffi2 1 1 
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(EI^i^T) ^^L'TIES2 1 1 hMLnVX^l£-^ 2 1 2 

©ijii (^2lllTi«$) (#lHlS). fip-fe SJiS®^^* . IE® 

'2) o 

(DX^X) . ^•^sEm2 1 lS:r;^^4^ft®2 1 2©'&^JJi^BI5fC^i 
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May0^m$nT:fe^T^ lEm-^Mm 2 i i h t 2 1 1 c oi^mm 
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m — izu-o X ^ o 

« S #: ® ^ ^ M ^ ^ f § SB f:: ^ T ^ S a it M 
i^OD f^M-a-^JW 2 12c (D^-fy^l^^^nX:^ D . ^ffl'&^Jji 2 1 

10 ii $ n T 43 ^ m^iz^i^^x p^m-^mm 2 i i c t ^ #j 

JB2 1 1 bi:^^S — Ta&^ci®J; 5 t'cR # HI 5^ ^ ^ *I ffi T Z. h 

^ ^ fc n ^ iz^^ it ^ z. h-fy^x ^ ^ ^ 3 izu^ox. 
w^tMm2 1 2 © (til 4s ( 1*1 #j ) x\^^m^mm 2 i 2 b 

©^>^>^^?^^$nT*5D.S.'3^4^IE@2 1 1 \Z^\^^XU. (M 

^mmi^^) izp^m-^mm 2 i i c®^/?>^?^^^nTVi§o;^43, 
20 ^t^ftffi2 1 2©—^ im^mmiQ^)> ^^sEm(Dmi^ (mp^ 

mmt^^^) x^t. -^mm^tw — ^z^^-^ nx^^ ^ o 
z.(Dj;:oumm^^<Dmmiz^'oxh.±mnm.\zmmp^^:^^ 

25 mi mu. M\zm(DmMm^'^mm vr^%(Dxs> D . w-\^iEm 
2 1 1 (D—^ (m^mmiQ^) x^tnm^mm 2 1 1 c (D^-^m 
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m^MM-^^W — 'V $> ^ o 

5 ^12 1 1 (Dmm (m^Hm^^m) -^^t^m^mm 2 i i b>-^(» 

^ M 35 ) T « F*3 #J -61 S 2 1 1 c (D ^f}^]^^-^ nx\^^ ^ o 

M.m2 1 2}coviT^i,Mi^TAS^^JJi^m — -r^^^THR 

10 ^ § o 

mmm 3 1 

UT. Ni> Co> Mn<Z)lt*y5>^^n^'no. 50, 0. 20, 
^^^^4^. 8 5 0 t:T 1 0 NFrHlJ^^bfc:f^f3)^#L, U 5" A 

^tif b <h ;i ^ , L i N i 0.5C o 0.2M n o.3oO 2 <^ffi-^i^^^^5ifi^ $ n 

3 iimX^'Dfz.o 

^ . ;i © 1^ * © X 11 HI tff siJ ^ ^ ff o }^ <h ^1 ^ > # 6 n ;^ /I 

25 — >ftICDD<D09-0063fCfe§LiNiO2©A^ — > 
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^ C h-ifj^mm-^ tlfco S E M cfc D i^7|5 b <h d 

tlfto 

5 6%, mmM ^i^x ^ ^ y r -i h^i o %. ^mm tvx-^ y 

y (PVdF) 4%^tM'&b. N-;<5^;!/-2-tf 

nU F> (NMP) t:i:^^t!c$i±T'a'^JX^U-<^ibfe. d(DX^ 

10 x^u y h^nr^o 

Tll:tl2 0mm, i^^l. Q mm (D :2 ^ y )l ^ i'^m.l^ . 

:i^x. mm'm\tx.9-u >t} — h t^^)vx.^)vti — ^ 

^ (D'MS-lZfS:^ \Z-L i P F 6 ^^§0 bXi^M b fe#7K«^?^ 

^ ffl fee 

-e5fe«b. j^#:bT^k^;/h^]?lDmb, 7^^m®^l/-/h<ht 
20 t>J3XAFS?ll^(C#fcb;^o XAFS?8iJ^t*:«^^^^tbTS i 
(1 1 1) ^m^^. XllX^-;i/^— <hbT7 9 6 0 eV~9 1 0 
0 eV<DrHl^^Sb> Si^?it-TX||®i|XX^^ h;i/^M^bfeo 
H 9 0 « 7^ ^ « . ^ 5 0 % 3fe tt 0 aiJ ^ m ^- ^ T , 

^ ^ > F b ^[ ^> ^iK^ov'^ ^T'i^^ ^mm\zm^ 

25 'ft:bfe®:iRX^^7b;v©8 l 9 O eV-S 2 2 0 eVCora^ife 
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Jgi. ± ® U 5^ 'i? A M # # S II ^ m #J ^ IE S ?g #1 M b T ffl l/i , 

* <h b T # U :7 H - U > ( P V d F ) 4 % ^ ?M -ar b . N 
-^5^;P-2-lfDU F> (NMP) iC^>t!c$i±TiE®'&^JX^ 

<h bT> 1^51^4:^ A 3tM» 90%iCPVdF^l 
O^^^g-g-b, NM P tc5>m^-M-T^^-^^JX ^ U - <h bfeo ^lO 

Affi'&^jx^u — 1 0 ^ ^ u y (DmWi<Dnm\zi^ — \zm 

15 o 

y'-r>:7-r;l/A^i!>bT#miEl#[Hlb.li§i#^M(Dttg#:=Srf1^M 
b;^oC(D«S#^Sn^:/^r;Vfie)o#SrSib:^^M«?&^ic:iRlflb. 
^ M « #^ <^ ± T M ® 16 § la g b o 
20 T ;i/ 5 :n AMIES U — H ^ jEffi^«#:>6^ e> *ffi b T. 

« m M ^ « m 6^ # ffi $ n ^ ^ # O ^ ^ f Mc ^ g b . :n 

^y<^r;i/MAS'J-H^ftiil*«#:;0^e.#aibT«?i^©j£^lc 

— nmm\-t :r.=^ ]y y ts — ^-^ - h L ^ =^ )V j:.^ }V ts — ^ 
®^tSt}^ci:^<fc5}CL i PF6^^^bT#7j<mil^?S^iiMbfeo 
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mmm a :^'r y h ^ ^ V x mmm ^ ^-^ V ^ ^ ^ t iz ^ 
si^#> F T c m'f':si.ismmm^m^i^ . smmT 

5 °C. 3teS«JE4. 2 OV. 0 0 0mA. 3=5m 

m^m^Mibrcm^ ^mm\zvx^nn^m^Mv. i o oi^--r 
it^m 1 3 

tt^jiMs 7 tmm<Dmi'^^m^MiyX. u ^^^^ AM^^Mit-^ 

15 mibtiL i N i o.8COo.20 2 ^f^mbfeo 

mm^zxAFsmM^n-Dtzt^^. mi omiz^-r^otsi^ 
m:^^n<E>n. -^y hm^to . 8 e V X $) ^ o ^ (D m\tmMM s 
7 hmmiz4^7i^mmm 2 :knm^ i^mi^ . mmm 3 7 tmm(D 4 

20 

mmm 3 s 

^m^Mi^x. AM^^mm^mihrni^ i n i o.eoC 00.20 

O 2 ^ M b o 

25 mmiz X A F s ^ ^ t z. ^5 . zyy hm\t 1 . 9 e vx 
a^^feo ^(Dmi^mmm 3 7 tmmiz^-^^mmm 2 ^kmm^i'^m 



wo 03/063275 



PCT/JP03/00065 



69 

mmms 9 

5 ^m^. ^5^. mmum^ 7 5 0 x: tvtcz. t&.^\tmmm s 7 

i 0.70C o 0.20T i 0.10O2 ^f^M 
^ M M 4 0 

15 L i N io.6COo.20Mno.10T i o.ioO 2 ^f^M bi^dc 

IrI X A F S ^ ^ ff o fc ^ :i 5 ^ h "I'M J* 1 . 8 e V 7? 

^ o fc o ^ ftn ^1 ^ M 3 7 tmm\z4^^7Kmmm 2 ^kmm^i'^m 
V. mMM 3 7 tmmcD 4 5 "c x <d d- ^ ^ )v ^ mm v o 

20 MMM 4 1 

ummm3 7 tmmomi^^m^mvx. u ^m^^mm^ 

mihmi^ i Nio.8oCOo.202&#Mbfeo 

IrI m X A F S IiJ ^ ^ ff o i ;i 5 . >- :7 h i|tl ft 1 . 2 e v 7? 
25 a5o;feo ^©ffift^MMS 7 i:|si#}c#7Ktt#?i^^f^Mb, 
M3 7 hnw.(0 4 S'CTOit-f^jPilit^^Jil^bfeo 
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mmm 4 2 

5 mit^L i N i 0.60C Oo.,oO,^f^Mb^o 

nUiZX AF S m^^ff fz Zi :5 . z^yhB^tl. 3eVT 

10 ^ M M 4 3 

mm<Dm^)[t^^x. 'M.\zm^um.^ 7 5 ot:<hL, j^^Bt© 

i 0.80C o 0.20O2 ^i^m l^Tco 
15 l^iliCXAFSi!l^&fTo7t<h;i6. v>'hi|ii«1.4eVT 

mw'i 3 7 tmmo) 4 5 x:x^<D'1)--c ^ jim^m^mmvrco 
20 it^m 1 4 

itmmm 3 7 tmmomi^^mvMhx. v ^m^^mm^ 

m^hmi^ i N i 0.85C Oo.ioA 1 0.05O2 ^f^M bfco 

mmizx AF s mi^^ff ^ Tc t c ^ . hmit 0 . 7 e w 

25 o o ^ (Dmummm 3 7 tnm\zi^7Kmmm 2 :kmm^i'fm: 
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5 









[eV] 


mm 
(%) 






m 
m 


37 


LiNio. 5oCo„.2oM no.aO 2 


850r 


mm 


2. 2 


92.4 


38 


LiNio.6Coo.2Mn„.202 


850°C 


mm 


1. 9 


91 


39 


L iMo. TflCOo. 2oTi 0. 20O 2 


750t: 


mm 


1.5 


90 


40 


LiNi „.6oCo„.2oMno.iTi„. iqO 2 


850*0 


M m 


1.8 


91.1 


41 


LiNlo.80COo.20O 2 


800t: 


mm 


1. 2 


85. 6 


42 


LiNio. 60CO0.40O 2 


75013 


mm 


1 . 3 


86. 4 


43 


LiNl o.8oCo„.2oO 2 


750^: 


^m. 


1.4 


86. 8 


it 

m 
m 


1 3 


LiNio. 8oCo„.2oO 2 


750^0 


mm 


0. 8 


71.9 


14 


LiNio. 85CO0.10A0.05O 2 


750^: 


mm 


0. 7 


70. 3 
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mmu. ^'^^t^-rjEm 3 i i tMms i 2t>&±/'^u — ^3 i 
3 ^^vxmmv. ^\zmmvxiB^vr^mmmmi$^ 3 i 
©_hT(:ii6^« 3 0 2 Hntc'^rnxmrnf^ 3 o 

-H3 1 5 ^^VXlEm 3 1 l<i:lt^e^f:i^gic$n> 

lEm t vxmm'T ^ o M.m3 i 2«^mu-f3 i 
15 UT«?ifeffi-3 0 1 (D^mLnm.^\zmm-^tix^ri , mmm3 o 

«3 0 5 a^#T^^^^3 0 5 ^i, nmP^W^ (D ^ti ifi l.^'t ^ 

20 iEffiu-H3 1 5 hm,m.^\zmm,-^nx\^^^m\tLifimi'f^\^x . 
^Tc. s^#3 0 5 tmmm3 o 4<ho^fcia«$nfe^^ig 

25 mi 2 m\z±mLrc^'-\tsEm 3 i i omm^^-r ^ mmiz^-t 
j;'5(c. c (D^miEm 3 1 iti. ^^(Dmmmmi$i 3 i i a 
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® i^m:sLnMm) iz. jEm-^mm 3 1 1 1 c ^w.m 

i^'&^jMs 1 1 hi^zss 1 1 c (Di^^m±^. :i<D^miEm 3 1 
5 1 (Dm:^x\t — :ij(Di^m\z:^\^^x-^^:i5\^\zyfm^^t^Mmtv. 

'i^m.ir ^ ^ o iz. mmKJtizm-^ vrj:v^mi>^^mm^ i&uvxmm 

10 lEUcDm^ h^Miz. mmit(D^mMizw.U'^tiTc.MU^MM(D 
^mm±^mm'^^^ M.xw- tr^ Bf^^^ izmm-r ^ z. t\z 

m^n^ff V z. HZ ri _t$^ (Dm n ^ > iEm^Mmo) 

15 jx:^\z^^ V mt^^MM^n-ox % ji^^^o 

mi 3mu. mi 1 m\z^\^r:i^7}^mmn=i:^nm^ A - Am 

XWWr V TcWiWMX ^ K) s #|hI«@#:3 1 O^^bTV^^o 

|WIHlc:feViT, #|1IS@#:3 1 0 ^'^MUS 1 2. U 
-^3 1 3 (El^ii-i*). ^t>tiEffi3 1 1 ^ZS-^/^ U - 1^ 3 1 3 

20 o 1 1 m\z 4 m mm vTcimmi^^ mm ^^izmmv 

Tts^$nT43D. ^mM.m 3 i 2 :^tmmi^ 3 1 0 (d^hm 

ai5) izfii^ ^ o \zmm.^ nx^^ ^ o ^vx. w^iEm3 1 iiblxs 

^t^ftSS 1 2 \Z'Z>\^X\-±. #'&^JS3 1 1 c1BlXS3 1 2 c)5^# 
|ll«ffi#:3 1 OCDP^M (.^^m) \Z. ^nm3 1 1 bJttJ^S 1 2 
25 b /?>t^MJc#ffi-r ^ J; 5 lc@BS$ tiTVi § (mi2iI#M)o 

^ - US . C <D J: 5 # lEl « @ # *3 T . ^ « B# U ^ 
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^ Af)^mm bTi^fi5^i&-r^©^i®ih-r^<^ -fe/tix--^ 3 1 3 

(BI^iiT) ^^TrbTIEeS 1 1 t mm V X ^ S 1 2 

5 ^ ^ o 

(Dx-$>v.w^iEms 1 is:r;^^AS3 i 2©^sij»^^^-^^ 

Ma55>^'SS^nT43e,-r>iEg'&^JJi3 ll h h S 1 1 c(D«g|5|^ 
±. Mm-^mm 312ba:312c O^^lwIdrfS. M®>6> S^T 
10 ® — (C/^cC o T § o 

-To 

|WI|ll(^^-r^lEl«S#:-Tff^. ^^ft@3 1 2 (D — M. fip-fe^HI 

m<D[Hm'^Mm s i 2 c (D^-fytm^-^ nx ^ ri , 9]^m^nm 3 1 

2btt5i^^$nTi'^rj:Vi„ 7:£43. ^^:^iE@3 1 1 (Dmt^izumm 
f}^m'^rix ^ ^ir . mmiz:^^^xiHm^Mm 3 i i c t^m-^M 

m 3 1 1 b^i^M — X^^^OJ;-5/^j;#IlI^^C:^SfflT^;i<h 
§1^ ^ fc ^ « m 1^ f nc # ft $ § ;i T # § <J; -5 \zf^^(DX . 
(D X. )V ^ — m ^ \^ ± it ^ t i)^X ^ ^ o 

25 w^MUs 1 2 (Dmm (m^Nmrnt^m) xit^m^mm s i 2 h 
(D^tiij^m-^ nx ^ . R^^'^iEm 3 1 1 iz-c^^^xit.—i^im. 
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3 1 1 (S^J^#J^§15) T«l^ffi^^J)i 3 1 1 c (D^-m 

w^^^nx^x) ^ im^mmnw>) xiEm'^Mm-mm-\^fA 

10 oTV>^t>(D"t:$)^o 

13.^. ^■^^m3 1 2tc-:5ViT}*^ Mj^TAS-a-^JB:^^^® — T 

iES3 1 ICDffi)^ (ftP^J^S^) X\t^m^'^')m 3 1 1 b. - 
15 ^(ft^J^)^igl5)T«l^fi!l'&^JIi3 1 1 c (D^ifi^^^nx^^^o 

^^ftS3 1 2 \z--D\^x\-t. n^x^U'^nm-mm-x-^^'m 1 

20 MMM 

:^mm^-^^n^mMwuzm^-^ti^%<Dx\-±f3ii^^o f,^^. * 
mm (D lEUf^ m M ^ m fci — 'Ann (D T^mnm ' ^iz-D X }t . 
^mmmm^i'fmvxmmvrc. 

2 5 ^ M 4 4 
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^mmiz^ V mm^^vTcm^. l i c o o ^^^u^-^^mm-^ n 
5 fee ^r^. u-^-mmm\z,kv^m^m^^rct^^. 

1 5 M m T S c $ e. ^ C © 7l5 © X IS IeI iff ?PJJ ^ ^ It o 
Tdh ^ n B tlTcm^ ^ — > . I n t e rna t i ona 
1 Center for Diffraction Dat 
a riCDDJ tmm-r^) 036-1004 (::^^L 

10 iCoO = (D/N°^->lC^f!J(bT*50. I. i C o O 2 tmU(Dm 

^8 6%, ^«^J<hbT^^^:7T-r h^l 0%, ^^^JtbT:^ 
U :7 <b tf U 5=-' > (i!y.T. r p v d F j iBtlBT'S) ^ 4 % ?M 
15 -^U. N-^5^;i'-2-enUF> (^T. TNMPJ tBtWE-T 

20 ^0#?L'l4^U:tl/>'-r>:7-r;VA^^bT^)lb. ii:=^2 Cm 

25 ^bT> ;ncDJ;5tCf'^M$nfe3-f>ir;V^4. 250V^-T: 
^mV. 0. 2C©«^fitT3. 0 0 0V^^*S[«b^^il^, 
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(2) m 2 (D V Am^^mm^mtmB (Dmm 

5 t LX . N i . C o l^ZSM n (D'E )l Itti^ 0 . 60: 0. 20:0. 

2 0 Lti: ^ J:. -0 \ZU^ V . -t ^ mW fj: 7^^ B Y > =E - T 7K ^ mT 

10 ^^mVTctZ.^. L i N i 0.5C o 0.2M n 0.3O 2 C0ia^;^^^lill$ n 

Tco ^7t. u — if - mifx miz 2: r) \^ Teh ^ ^ . ^mm' 

^nn^ — y\t.. ICDDOD09-0 063^CS^L iNiOa© 

15 -y\zmu\^x^ri . l in i 0 = i^mmom'^^m.mit^ 

20 ^8 6%. ^«5^JibTiJ^^:7T-r h^l 0%. ^*^J^:bTP 
^bX. HCDX^'J— §J¥$2 0 ti m (D ^ '^r Ji' ^ ^ A m iZi^ 

-izm^vxt^mWi. a-^--^u7.mizj:v zmiyxm^cD-^ 

hxmm V. m.%2 Omni> 1 6mm®3-r>ir;i/§f^Mb 



wo 03/063275 



PCT/JP03/00065 



78 

0. 2ccD«?^ffiT3. 0 0 0 V ^ X nm V ^ . ^ M.n 

( 3 ) jEmmmmomm 

(4) ^mmmmoi'^m 

thX P y d F ^ 4 XU-^l^^ NMP^c5^'t!i:$ii:TIE@^ 

j^m(Dmm\zm — izm^L'xnm^i^.u — ^ — y''u7.m^m^^x 
20 :k\z. Mmtvx. mmm<DAmmm 9 0 %\zp Y d F ^ 1 

0 %U^V. NMP \Z^m-^'iiXM.m^M:^'y V - th. ^(DTs 
^U— €rJ¥$ 1 0, iLm.(D^^(n>MM\Zls^—\Z^M\^. n — ^ — 

•ztv7.mx^m^'^^t,\z^'ox-^^m.m-^mf^o 
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jvy dm^ (Di^mizfs:^ <^t> \zL i p F ^ ^ mm V X i^^mmm 

10 ^ b T , ±m(Dmmi^f)^m.^^^^nrcmmfap^iz. ±mmmn 
^axbTt^. ii^kmm a 7.^ y h ^ ^ V X mmm it> ^ z: 

mmT. l^$/?>^6 5 mm <D B ^ ^ T^'t 0 ^^-'AM^ ^ 

15 

^ SI M 4 5 

M^mi^^mm-^mih!\^B (Dmm\zmvx . mmm 4 4iz 

^ ^ mn (D itm ^ ^ ^ ^ Z t \Z ^ X . L INio.ssCo 
o.^sMn 0.4O 2 *f^Mb. |wim{c¥J^ifi:««ffi^?ftl^b;^c<h;i5. 
20 3. 895VTa&o^o 

iESiS#;K t bfcKD-fe, IISSM 4 4 t |WI ® ^ iil D M b , 2^ 

25 

1^ M M 4 6 
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z-tiz^iQ. L i c o o.sN i 0.2O 2 ^f^M L . mmiz^^i^mnm 
lEmm m m ^ n fc (D t> . mmm 4 4 trnmomi^^m^ ml . 2^ 

10 i;b^M 1 5 

B^m^^mv . mmm 4 4 hmm(Dmi^^m^Mv. 2^m<d# 

15 

itmm 1 6 

u ^^5^ Ajg^^s^Ei-^m^titfB ^m^T ^ ^ hfj:< . mmm 4 

mmm^mmL. mmm 4 4 tmm(Dmi^^mvmv. 
20 Ti^mmm^'Amm^i^mvrco 

It mm 1 7 

u Am^^mm-^mitmB (Dmmizmvx. mmm4 4\z 
^mnou^itm^^x^ ^ hiz^-DX . l i c o o ^t. 

25 L i N i o.gC o o.iM n o.,0 2 i: ^f-^iS b , |WI ^ ¥ iiiC S II ffi & 
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5 

Ji^ ± CD cfc -5 b T ^ b ^ M ^il R tb ^ n n CD 7K 

3fe««ditl 0 0 OmA> ^1|NfFb12. SBtr^KD^fJ^T^fem^tTo 

19} W ^ » ^ ^I'J ^ b o §1 ^ 1^ # . Ji:5c « ^ i b T 2 . 0 Q © 
tri ^ IE S fm^ M b , ^ ffi in: « ^ 2 4 B# FbI fT o o ^ (D =^ . 

?;o^^«^^ie)fe:»'&<i:i^=itcD^Mf;icfcDjat5:«M^^(D^« 

^?lJlSb. t (D tb bT^«)^jt^^^a6fco ;i(Di^:^ 

15 ^ S 6 ^ -r = 



^ 6 







wijki&mj± (V) 




mm 


A 


"tt-fk^J : B 


/Ok 1=1 

tbsfs 
A:B 


A 


B 


AiB 


mm 

(mAh) 


(mAh) 




44 


LiCoOa 


LiNio.ocoo.2Mno.202 


90:10 


3. 948 


3.827 


0. 121 


1890 


1780 


94. 2 


45 


LiCoOz 


LiNio.;j5COo. 25Mno.402 


90:10 


3. 948 


3.895 


0.053 


1880 


1730 


92.0 


46 


LiCOo.8Nio.2O2 


LiNio.6Coo.2Mno.2O2 


90:10 


3. 911 


3.827 


0. 084 


1900 


1810 


95.3 




15 


LiCoOa 


T^Cb 


100:0 


3. 948 






1860 


1310 


70. 3 


16 


LiCOo.8Nio.2Oz 




100:0 


3.911 






1890 


1350 


71.4 


17 


LiCoOa 


LiCOo.sNio.iMno.,02 


90:10 


3.948 


3.919 


0.029 


1880 


1500 


79.8 
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mmmA i 

8 : 2^UTiES^t^«^#fe®"&^ ^iiM4 4<h|WI#(Z)itf^S 
H iS 4 8 

15 4 4 IC^feV^Tf^SSUfe U AM^^MIS'&mYl^i^ A 

6 : 4ibTiE®l§«I^M^#fe(D-fe. IIMM4 4i:lHlti0iif^^ 

20 ^iSM 4 9 

^ifS^!]44t;i*5V:»T{^iabfcU^'^AjS^^M1«^^lb#lA 

0 : 3 OibTIES^^^«^#;^®•^^ ||iiM4 4<hl^#(Dit{f 

25 

(mmm 5 o ) 
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mmm 5 i 

0 : 6otvxiEmf^^M^nr:i(Dt>. mmm 4 4 hmmomf^ 
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S 7 







m 1 ijf")AM#^is^^ 

it (MfiJt) A : B 




It* i%) 


(mAh) 


m (mAh) 


m 
m 


47 


98:2 


1890 


1480 


78. 3 


48 


96:4 


1890 


1750 


92. 6 


49 


70:30 


1870 


1770 


94. 7 


50 


50:50 


1850 


1790 


96. 8 


51 


40:60 


1710 


1660 


97. 1 
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^fc. :^mm\z^n^-£. xm^i\^^mmmBmm (xafs) 

?g tl S ^ ffl fc U 5=- A :t > # 7K « 0 M — « ^ ^ t- § 
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